cartilage is needed for diagnosis, monitoring, and. therapy control in 
osteoarthritis. In this study the accuracy of three - dimensional - ^ 
cartilage volume and thickness measurements in the knee with 
magnetic resonance imaging was analyzed. Eight cadaveric specimens 
had sagittal imaging with a fat suppressed gradient echo sequence. 
After a contrast agent was injected, two sagittal computed 
tomography data sets were obtained, with the knees being repositioned 
between the examinations. The cartilage thickness was determined, 
after three - dimensional reconstruction, using a minimal distance 
algorithm. The mean absolute volume deviation between magnetic 
resonance imaging and computed tomography arthrography was 3.3% 
and that between the two computed tomography data sets was 3.6%. 
The absolute error, in determining the maximal cartilage thickness 
with magnetic resonance imaging was on average 0 . 6 intervals 
(of 0,5-mm thickness) and that between the computed tomography 
examinations was. 0.5 intervals . In a patient with anterior knee pain, 
a focal cartilage defect was seen with magnetic resonance 
imaging , and- this was verified by arthroscopic examination. Using 
three - dimensional image processing, magnetic resonance imaging 
can provide accurate data on cartilage volume and thickness in the 
human knee joint surfaces, This imaging technique potentially may be 
valuable, in the treatment of patients with joint disease. 
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Abstract: Objective. To identify an optimal pulse sequence for in vitro 
imaging of hyaline cartilage at 0.5 T. 

Materials and methods. Twelve holes of varying diameter and depth 
were drilled in cartilage of two pig knees. These were submerged in 
saline and scanned with a 0.5-T MR system. Sixteen Tl-weighted 
■gradient echo (GE) , two T2-weighted GE, and 16 fast spin echo sequences 
were used, by varying repetition time (TR) , echo time (TE) , flip 
angle (FA), echo train length, profile order, and by use of fat 
saturation. Contrast-to-noise ratios (CNR) of cartilage versus saline 
solution and cartilage versus subchondral bone were measured. 
Cartilaginous lesions were evaluated separately by three independent 
observers. Interobserver variability and correlation between the 
quantitative and qualitative analyses were calculated. 

Results. The mean CNRs of two specimens of cartilage versus 
saline solution ranged from 6.3 (+/-2.1) to 27.7 (+/-2.S), and those of 
cartilage versus subchondral bone from 0.3 (+/-0.2) to 22.5 (+/-1.4). 
The highest CNR was obtained with a Tl-weighted spoiled 3D -GE 
technique (TR 65 ms, TE 11.5 ms, FA 45 degrees). The number of lesions 
observed per sequence varied from 35 to 69. Observer agreement was fair 
to good. The Tl-weighted spoiled GE sequences with a TR of 65 ms, TE of 



\ 



ii"th!ro5£r P ?4 0£ 30 de9reeS ^ d 45 d6greeS WSre si ^ if ^tly superior 
to the other 34 sequences in the qualitative analysis. 

Conclusion. Tl-weighted spoiled 3D -GE sequences with a TR of 65 
ms a TE of 11 5 ms, and a FA of 30-45 degrees were found to be optimal 
for in vitro imaging of cartilage at 0.5 T. P 
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^ St £l C weifS SE ; k T ° d6t ! rmine the validity and the reliability of 

( Z T ULi^l ' dim6 ^i 0nal gradient-echo magnetic resonance 
(MR ) imaging for quantification of articular cartilage 
abnormalities of osteoarthritic knees 

MATERIALS AND METHODS : Forty-three patients (mean age, 63 years ) 
^Vfteoarthritis (American College of Rheumatology criteria) of 
the medial tibiofemoral compartment underwent a prospective 
cross-sectional study. Knees were examined with a Tl-weighted three - 

use e ofTo 2 ? r ded ent ; e H h °J eqUenCe COntig — sections), with 

T HbL :!: ? K Unlt ' before arthroscopic exploration. 

The tibiofemoral articular cartilage abnormalities were quantified 
blindly on both the MR and arthroscopic images with the French 
gradesf. rthr ° SCOPy (SFA) score (°- 100 > ^nd grading scheme (five 

fhp olt ULT tl There . was a statistically significant correlation between 

Se SFA~ar^o S ^o P1C ^ ^ ^ ™ 8COre (r = ^ and bSn 

4 T T C grade thS SFA_ ^ grade (weighted kappa = 

imiL™ d8eP H T llagS leSi ° nS graded with arthroscopy and MR 

kabo? 0 S^H H C ° rr , e H tl0 " in medial fem ° ral COnd ^ le (lighted 

kappa - 0.83) and m the medial tibial plateau (weighted kappa = 0 84) 

^/SaTt^ re i iabUit ^ of the SFA " score'was higher < r 1 ' " 
•S4) than the interobserver reliability (r = .80). 

f«« C K? C LUS ^ 0N: Q uantifi "tion of chondropathy with MR imaging is 
Descriptors Author * C ° r ^ lated with anatomi ^ cartilage breakdown 9 

rner Irthri?L S: . arthr ° SCOPY '' Cartila 9 e ; cartilage, MR ; 

llL I magnetic resonance ( MR ) , comparative studies 

, magnetic resonance ( MR ) , volume measurement 
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and Zill reproducibilit y of three - dimensional cartilage volume 
and thickness measurements with MR imaging 
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ca^i]^l" b H Sed techn ^ e for quantifying the deformation of articular 
u^^o! Uring mechani °al loading in an intact cadaver joint 

ECKSTEIN T C; STAMMBERGER T; FABER S '- P"TZ R; ENGLMEIER K^REISER M ; 
Journal: Magnetic resonance in medicine, 1998, 39 (5) 843-fisn 

determine thP Digi * al ima ^ e Processing methods were used to 

consecutive 2D fit™' *** ^ ~ de P enden t cartilage deformation in 
consecutive 2D fat-suppressed FLASH images. Additionallv f h r QQ 

dimensional reconstruction of the car f' lam * aail: ionally, three - 
fat-suDDr P ^Pri TTinqH ■ ^ 2 cartxlage was performed from 3D 

rat suppressed FLASH image data. During the first 10 min nf .t^' 
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thicknp,, , cartilage volumes and maximum cartilage 

by C 2 n 5 "in fsf^f °f£ entat i? n the was overestimated 

cartilage thickneL wL ,nH Whe ". the gradients were changed. The maximum 
' 9 tnickness was underestimated by 0.24 intervals • ( interval = 



